Smith & Lippiat: Voltage sensing in CLC-5 Supplementary Results
Kinetics of wild-type and S520T CLC-5 currents
Whole cell recordings were made from HEK293 cells expressing wild-type (WT) and S520T CLC-5 with the aim of examining the time-course of current activation upon depolarization. The fitting of curves to the current at the start of the depolarising step was prevented by the appearance of transient gating currents superimposed upon the sustained ionic flux (Fig. S3A) . Therefore, the limits of the fit were adjusted to exclude the initial transient component and we assumed that there was no instantaneous component to the CLC-5 current (offset). We found that both WT and S520T currents were best fit by the sum of two exponentials ( Fig S3A) : I(t) = I1. ), where 1 and 2 are the fast and slow time constants, respectively. The S520T mutation slowed both 1 and 2 at all voltages that gave measurable current. The S520T mutation did not appreciably alter the steady-state activation kinetics (Fig. S3D) , although the amplitudes of the whole-cell currents appeared to be approximately half those of WT CLC-5 (Fig. S3C) . Fig. S4C , whilst the mean current-voltage plots show that currents are activated to a similar range of amplitudes (Fig. S4B) .
Effects of altering [Cl

Effect of lowering pH I on WT CLC-5 currents
Lowering intracellular pH I , equivalent to increasing the concentration of H + available for coupled exchange with extracellular Cl -, appeared to shift the V ½ to more positive potentials (Fig. 4 , main text), although the data were not statistically different (p=0.13). We also explored if lowering the pH of the pipette had any effect on the currents of WT CLC-5. Currents recorded from cells expressing WT CLC-5 using a pipette solution with pH 5.4 were outwardly-rectifying, similar to when a pH 7.4 solution was used (Fig. S5A ) and with comparable current amplitudes (Fig. S5B) . By generating activation curves (Fig. S5C) a shift of the G-V relationship to more positive potentials with pH 5.4 was apparent. The V ½ was shifted from 106.2 ± 1.2 mV (n=6) with pH7.4 to 135.7 ± 4.8 mV (n=7) with pH 5.4 (p<0.001, t-test). 
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